The total photoelectron and secondary electron fluxes are calculated at different times and altitudes along the trajectory of Mars Global Surveyor passing through the nightside and dayside martian ionosphere. These results are compared with the electron reflectometer experiment on board Mars Global Surveyor. The calculated electron spectra are in good agreement with this measurement. However, the combined fluxes of proton and hydrogen atom as calculated by E. Kallio and P. Janhunen (2001, J. Geophys. Res. 106, 5617-5634) were found to be 1-2 orders of magnitude smaller than the measured spectra. We have also calculated ionization rates and ion and electron densities due to solar EUV, X-ray, and electronproton-hydrogen atom impacting with atmospheric gases of Mars at solar zenith angles of 75
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• , 105
• , and 127
• . In the vicinity of the dayside ionization peak, it is found that the ion production rate caused by the precipitation of proton-hydrogen atom is larger than the X-ray impact ionization rate while at all altitudes, the photoionization rate is always greater than either of the two. Moreover, Xrays contribute greatly to the photoelectron impact ionization rate as compared to the photoion production rate. The calculated electron densities are compared with radio occultation measurements made by Mars Global Surveyor, Viking 1, and Mars 5 spacecraft at these solar zenith angles. The dayside ionosphere produced by proton-hydrogen atom is smaller by an order of magnitude than that produced by solar EUV radiation. X-rays play a significant role in the dayside ionosphere of Mars at the altitude range 100-120 km. Solar wind electrons and protons provide a substantial source for the nightside ionosphere. These calculations are carried out for a
INTRODUCTION
Before Mars Global Surveyor (MGS) observations, Mars 2, 3, and 5 and Phobos 2 measured the magnetic field of Mars above ∼850 km. Several authors have analyzed these data to describe the interaction of solar wind with the atmosphere of Mars (Gringauz et al. 1974 , Whitten and Colin 1974 , Wallis 1975 , Breus and Gringauz 1980 , Slavin and Holzer 1982 , Luhmann et al. 1987 , Hanson and Mantas 1988 , Dubinin et al. 1991 , Schwingenschuh et al. 1992 , Shinagawa and Cravens 1992 , Fox 1997 . The MGS spacecraft has obtained magnetic field and plasma observations throughout the Mars environment from beyond the influence of Mars to just above the surface at an altitude of ∼100 km. These measurements suggest that Mars has crustal magnetic fields that do not contribute significantly to solar wind-Mars interaction. Thus, the ionosphere of Mars acts as the primary obstacle to the solar wind at about 350 km. It should be noted that the actual obstacle position could be changed by solar wind dynamic pressure. The draping of the interplanetary magnetic field around the ionospheric obstacle is observed when
